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This can cause drying that, if severe enough, may impede biological
processes. Therefore, maintaining a proper moisture balance is criti-
cal to the system's success. Moisture is added to the treatment area
by spraying or flooding the surface (if the surface is relatively perme-
able) or by injecting water through infiltration galleries, trenches, or
dry wells. Care must be taken that excess water is not added, be-
cause it can leach contaminants into the ground water or decrease
the amount of air in the subsurface pores.

If inorganic nutrients or other stimulants are required to main-
tain the effectiveness of the bioremediation system, they may be added
in soluble form through the system used for moisture maintenance,
as shown in Figure 3-1. In some cases, nutrients and stimulants
could be added as gases. At some sites, nitrogen has been added in
the form of gaseous ammonia. Future applications of bioremediation
could add methane gas to stimulate the cometabolism of chlorinated
ethenes. Gaseous additives can be administered through wells or
trenches constructed parallel to the aeration system.

Bioremediation Systems for Ground Water

Bioremediation systems for treating ground water below the wa-
ter table fit two categories: water circulation systems and air injec-
tion systems, Most aquifer bioremediation systems have used the
former approach, but in the last few years air injection systems have
become increasingly common.

Water Circulation Systems, Water circulation systems work by circu-
lating water amended with nutrients and other substances required
to stimulate microbial growth between injection and recovery wells.
This approach is sometimes referred to as the Raymond Method, named
after the scientist who designed the system for the 1972 Sun Oil spill.
The method has typically incorporated an optional above-ground water
treatment facility into the ground water circulation system. Figure 3-
2 shows a diagram of a water circulation system, with oxygen sup-
plied by hydrogen peroxide (H2O2) and the recovered water treated
with an air stripper to remove any remaining volatile contaminants.
Under normal operations, all of the ground water is recovered,
and all or a portion of the treated ground water is reinjected after
being amended with nutrients and a final electron acceptor. Recov-
ery systems most frequently use wells, although trenches can be used
in some situations. Injection is commonly achieved with wells, but
several systems have used injection galleries. In some systems all of
the recovered water is discharged to an alternate reservoir, and ei-